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Abstract 
The present paper concerns the use of animated cartoons as an assessment tool in teaching science regarding students of 
elementary education. Different instructional strategies are presented whereas with the aid of two sets of questions with animated 
cartoons, the teacher is able to: (i) find out and evaluate what students already know about specific science concepts or (ii) 
evaluate students’ knowledge and understanding of science concepts which are normally difficult to comprehend and often cause 
misconceptions to them. Concepts that have been chosen to be studied were those of mass volume and density, as well as 
dissolving, melting, and disappearing. 
© 2011 Published by Elsevier Ltd. 
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1. Introduction 
Cartoons are a part of a much larger effort to introduce unusual and amusing activities to enhance learning and 
student participation. They appear to provide a possible means of offering opportunities for learning at a variety of 
levels and of enhancing children’s motivation. Due to their condensed form and to the interaction between language 
and image, cartoons are often considered to be a direct and easy to process means of communicating a message and 
informing. They could be successful in integrating cognitive processes with the psychomotor domain because of the 
integration of visual, auditory, and kinesthetic learning modalities (Wright & Sherman, 1999). 
Cartoons can be used more effectively in teaching if they provide information that relate to the teaching material. 
Science is considered by many young students, especially in elementary education, as something difficult as they 
have the impression that they are obliged to learn a lot of theory that it is outside of their nature. They fill that they 
have to learn and learn theories without quite understand of how there are relevant to their everyday experiences and 
how they can apply them in their lives. 
In many cases, cartoons have been used for purely educational purposes including improving writing and 
thinking skills (De Fren, 1988), teaching laboratory safety (Di Raddo, 2006) and augmenting reading skills 
(Goldstein, 1986; Demetrulias, 1982). Also, they have been used successfully as a mean of assessing student 
learning in physics, while students were watching well known television cartoons' programs (Perales & Vilchez, 
2005).
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Many researchers have adapted cartoons in their teaching as they wanted to use innovative instructional methods. 
Keogh and Naylor (1999) have created a specific type of educational cartoons, the concept cartoons, and used them 
in elementary and secondary education. They follow the form of a multiple choice question, but unlike most 
multiple choice questions, the concept cartoons integrate written text in dialogue form with a visual stimulus. They 
seem that they have the flexibility to probe children’s ideas in science and to identify the pupils’ alternative ideas 
and the assessment of their learning. Such concept cartoons have been used to teach science, to assess pupils’ levels 
of understanding of scientific matters or as a means to scaffold students’ argumentation in the case of formative 
assessment (Chin & Teou ,2008), to engage students in scientific discussion, to promote childrens’ argumentation in 
primary science (Naylor, Keogh & Downing, 2007). Roesky and Kennepohl (2008) draw attention to cartoons in 
teaching chemistry. Recently, Dalacosta et al (2009) showed their results on the use of animated cartoons in a 
multimedia application which evaluate their effectiveness in supporting teaching and learning in science.  
In the learning process, Gagne (1985) indicates that one of the most significant initial events of instruction is 
attention gaining. Using educational material with animated cartoons gives a possible starting point to the teacher to 
capture the students’ attention. In the whole process of learning, animation is the key point to gain a student’s 
attention. The general basis for learning with animation in the case of cartoons is that animation can assist a student 
in mentally picturing what is taking place during an activity, process or procedure while icons or characters are 
moving. Much learning may be done piecemeal, with facts and figures being learnt individually, with little 
understanding of how they fit together or "flow" (Taylor et al., 2008). It is the "flow" of an activity, process or 
procedure that animation can "bring to life" which leads to gain students’ enthusiasm and will to learn. 
2. Assessing student’s science knowledge  
One of the goals of science is the generation of new knowledge. In order to build new knowledge science 
teachers need to assess what students already know about specific science concepts. Recognizing the value of 
cartoons we have developed strategies, using combined instructional methods, for using them as assessment tools in 
elementary education. Therefore, two sets of questions with animated cartoons were constructed. The cartoons were 
designed from scratch using appropriate programs. So we have designed a character, a rabbit, whereas with the use 
of animation and narration, demonstrates the scientifically acceptable view of the described science problem or 
situation. All the questions and answers are in cartoon-style, avoiding the “formal” text-style, as they use the verbal 
and visual stimuli working together cognitively to enhance learning and understanding (Paivio, 1990). The questions 
are of three levels (Chi et al, 2001) and are used to examine the degree and depth of student learning, such as near or 
far knowledge transfer (figure 1) or simply recall information (figure 2). 
Figures1 & 2. Questions testing the density of different liquids and solubility of different compounds 
Concepts that are considered difficult to comprehend and often cause misconceptions to the students in 
elementary education were selected. The concepts of mass, volume and density, as well as dissolving, melting, and 
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disappearing were used, as there are presented in students’ science textbooks of 5th grade. In the case of the solution 
chemistry students frequently do not distinguish between the processes of melting and dissolving. Prieto et al. 
(1989) have noted that students typically hold a range of different conceptions of what happens to a solute, such as 
sugar, when it is stirred in a solvent such as water (e.g. the sugar disappears-liquefies, reduces to smaller sized 
pieces, mixes with water). Also they might think that a high temperature and stirring are necessary for dissolving 
(Blanco & Prieto, 1997), and many students do not differentiate between the processes of melting and dissolving. 
On the other hand, Smith et al (1985) have encountered the problems that students face, at the age of 11-12, on 
differentiation the concepts of mass, weight and density. Piaget and Inhelder (1974) wrote that the child initially has 
only a diffuse, undifferentiated concept of global quantity- from which he subsequently differentiates the concepts 
of size and weight. At the age of 11-12 arrives at the idea of a global quantity before he can construct such 
differentiated quantities as weights and volumes (p. 4). Children at this stage of development are incapable of 
quantifying weight, volume, and even the apparent quantity of matter and hence grasping their conservation, so they 
fuse all three into an egocentric and phenomenalistic whole (p. 161). 
2.1. Assessment on student’s preexisting ideas 
In order to fully understand student’s learning, the science teacher needs to know the ideas that students bring 
into the classroom. In this particular case the teacher has already selected the concepts from the solution chemistry, 
which will be explored in depth and for which he/she would like to see students' preexisting ideas. The questions 
can be used as a pre-test to explore if students understand and differentiate the concepts of dissolving, melting, and 
disappearing. For example in the case of the question: What will be dissolved in a glass filled with water, students 
have to select one of the three provided answers (the salt, the sand and both). Then, students are led to the next 
screen (Figure 3), where they hear via narration whether they have chosen the right answer. An explanation is given 
independently from the correctness of the answer, and simultaneously visualization of the answer via animations is 
also realised.  
Figure 3. Three key frames of the animation whereas the rabbit shows how sand is not dissolved in a glass filled with water. 
It is up to the teacher to decide if he/she wants to work with students individually or with groups of two or three 
students. In the case of groups, the teacher can divide the classroom into small groups and call each group to give an 
answer. But before answering, students who might work together in a group may take a few minutes to discuss until 
they reach a consensus. Once each group arrives at a consensus, they ought to take a minute to share the idea they 
select and explain their choice using a scientific rationale. After each group presentation, all students will be 
provided with time in order to ask questions of the presenting team members.
The main advantage of this process is when students work in small groups they are working more as equals and 
can create their own rules to govern the conversation. Generally, they seem able to cope with this transfer of power, 
presumably by drawing on their everyday experience of interacting in groups where they need to create their own 
rules. The animated cartoons stimuli simply contribute to the quality of the interaction by putting forward a number 
of alternative viewpoints for discussion in order to agree to the scientific acceptable view and justify it. 
Once the above procedure is completed, the teacher can explain the scientific ideas contained in the cartoon, 
resolve students’ queries that are asked along with problem-solving exercises. Through the above processes, 
students will become aware of their own ideas, practice by justifying their claims, consider alternative explanations, 
and finally adopt the scientific concept.  
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2.2.  Assessment on students’ learning and understanding 
The science teacher can use animated cartoons as a potential vehicle to communicate ideas and connect with 
students. In this particular instance, teacher can use questions with animated cartoons which are referring to the 
concepts of mass, volume and density. The questions can be used at the middle to emphasize the specific concepts 
or at the end of the unit as a post-test to explore if students comprehend and correlate mass and volume with density 
and solve problems related to the above concepts. For example the question: You have one volumetric jar filled with 
200 mL water, one filled with 200 mL alcohol and one with 200 mL orange juice. Check the table with densities. 
Which liquid do you believe has the smaller mass? Students have to select one of the three provided answers 
(alcohol, water and orange juice). Afterwards, students are led to the next screen, where they hear via narration, 
whether they have chosen the right and scientific acceptable answer, independently from the correctness of their 
answer. In each one of the animations the balance operates and, at the end, the mass of each liquid is recorded 
(figure 4). This particular question is considered to be a question with high difficulty as it demands from students to 
apply science knowledge in order to solve the presented problem. This process is highly demanding since it expects 
students to analyze, classify, integrate, and relate information which is provided in the lesson content. 
Figure 4. Key frames of the animation whereas the rabbit shows the different mass of each liquid 
Specifically, in the middle of the unit, the teacher depending on the students answers can use them to engage 
them in active dialogue. Nevertheless, teacher can intervene in the process with theoretical explanations of the 
concepts or with analytical comments regarding qualitative and quantitative examples and resolve students’ queries 
that are asked along with problem-solving exercises. The most profound advantage is that cartoons are especially 
effective in engaging students in scientific dialogue. It is impressing that even the quietest students in class can be 
motivated to talk when a cartoon character becomes the protagonist of their dialogue. Active dialogue facilitates 
student understanding of scientific concepts and also provides a context for teachers to recognize student’s progress 
and learning.
Moreover, teacher can use the questions with animated cartoons as a closing activity to evaluate students 
learning. They can be used as a post-test at the end of the unit to assess students science knowledge. They can 
provide teachers with information about where students are located in their learning. In such contexts, the teacher 
has the opportunity to ascertain students' levels of understanding in relation to the concept. Also students have the 
advantage to reflect on their own understandings and practice communicating their scientific ideas, through ongoing 
discussion, which can be placed at the end of the unit after they have succeed the differentiation on the discussed 
concepts and to what extent. 
Finally, it should be mentioned that it is up to the teacher to decide if he/she wants to work with students 
individually or with groups of two or three students, for the same reasons that are presented early in this article. 
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3. Discussion 
Learning in science is generally viewed as a process of changing and developing children's ideas, not simply 
giving them new ideas (Harlen, 2000). From this perspective, assessment of the children's ideas is part of the process 
of helping to improve their learning. Cartoons provide the kind of learning environment in which children in 
primary education feel comfortable to participate in the learning process.  
Cartoons have the power to draw attention quickly and come to the point. The key point is that cartoons help the 
teacher in getting his/her message across once he/she has gained the student’s attention. The combination of the 
students' familiarity and acceptance of them, along with careful pedagogical integration, makes this resource an 
excellent and refreshing complement to instruction.  
They make students' ideas about sciences explicit and they make science interactive and discussion-based. As 
assessment tools, they have real virtue because they are a highly effective way of probing pupils' science 
conceptions and, crucially, their misconceptions upon obscured science concepts especially in elementary education. 
Using cartoons as assessment tool is effective in many aspects as it is relevant to students' interests, it promotes 
students' skills of observation and inductive thinking, and it enhances students' abilities to apply scientific 
knowledge to their real world. But the most essentially benefit is that cartoons offer an opportunity for teachers to 
assess student’s understanding in an authentic way. 
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